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(57) ABSTRACT

The present invention relates to a catalyst that comprises a
carrier body with a length L, which extends between a first
end face ‘a’ and a second end face ‘b’, and differently
composed, catalytically-active material zones A, B, and C
arranged on the carrier body, wherein
material zone A contains platinum or platinum and pal-
ladium with a weight ratio Pt:Pd of =1 and, starting
from end face ‘a’ or starting from end face ‘b’, extends
along 70 to 100% of the length L, and
material zone B contains palladium or platinum and
palladium and, starting from end face ‘b’, extends
along a portion of the length L, and
material zone C contains SCR-active material and, start-
ing from end face ‘a’, extends along a portion of the
length L,

wherein material zone C 1s arranged above material zone A.
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CATALYST FOR PURIFYING THE EXHAUST
GASES OF DIESEL ENGINES

The present invention relates to a catalyst for purifying
the exhaust gases of diesel engines, said catalyst having
several material zones.

In addition to carbon monoxide CO, hydrocarbons HC,
and nitrogen oxides NO,_, the raw exhaust gas of diesel
engines contains a relatively high oxygen contentofup to 15
vol %. Particle emissions that predominantly consist of soot
residues and possibly organic agglomerates, and originate
from a partially incomplete fuel combustion in the cylinder
of the engine, are also contained.

While diesel particulate filters with and without a cata-
lytically-active coating are suitable for removing particle
emissions, nitrogen oxides may be converted on an SCR
catalyst 1n the presence of oxygen to nitrogen and water by
means of ammonia. The ammoma used as reducing agent
may be made available by feeding in an ammonia precursor
compound, such as, for example, urea, ammonium carbam-
ate, or ammonium formate, into the exhaust gas stream, and
by subsequent thermolysis and hydrolysis. SCR catalysts are
described extensively 1n literature. They are generally either
so-called mixed oxide catalysts, which contain, 1n particular,
vanadium, titanium, and tungsten, or so-called zeolite cata-
lysts, which comprise a metal-exchanged—in particular,
fine-pored-zeolite. SCR-catalytically-active materials may
be carried on flow-through substrates or on wall-flow filters.

Carbon monoxide and hydrocarbons are rendered harm-
less by oxidation on a suitable oxidation catalyst. Oxidation
catalysts are also described extensively in the literature.
They are, for example, flow-through substrates, which carry
precious metals, such as platinum and palladium, as essen-
tial, catalytically-active components on large-area, porous,
high-melting oxides, such as aluminum oxide.

Also already described are zoned oxidation catalysts that
have, in the flow direction of the exhaust gas, material zones
of different compositions, with which the exhaust gas comes

into contact one after the other.
For example, US2010/257843, US20111099975, and

WO02012/079598 A1 describe zoned oxidation catalysts that
contain platinum and palladium. W0O2011/057649 Al also
describes oxidation catalysts, wherein these may be used 1n
layered and zoned embodiments. In the case of zoned
embodiments, the second zone, 1.e., the zone with which the
downflowing exhaust gas 1s 1n direct contact, has a higher
precious metal content than the forward zone, which i1s in
direct contact with the intflowing exhaust gas. The oxidation
catalysts according to W0O2011/057649 A1 have, 1n particu-
lar, the aim of setting an optimal ratio of NO to NO, for an
SCR catalyst located downstream.

In most cases, the various catalysts are combined 1n an
exhaust gas purification system such that an oxidation
catalyst 1s arranged close to the engine, and that a particulate
filter and an SCR catalyst then follow 1n the flow direction
of the exhaust gas, wherein the SCR catalyst may also be
present supported on the particulate filter. The exhaust gas
temperatures of current and future diesel engines of emis-
sions regulations Euro 6 and 6+ are becoming lower and
lower as a result of fuel savings leading to reduced CO,
emissions. It has therefore been suggested on several occa-
s1ons that at least a portion of the nitrogen oxides contained
in the exhaust gas be converted by means of an SCR catalyst
arranged close to the engine and that the exhaust gas
thereafter be first guided through an oxidation catalyst, a
particulate filter, and, where applicable, another SCR cata-
lyst.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows an example of a catalyst
arrangement according to the invention.

FIG. 2 schematically shows another example of a catalyst
arrangement according to the invention.

DETAILED DESCRIPTION

In this catalyst arrangement, 1n particular, 1t 1s important
to have available diesel oxidation catalysts that produce little
di-nitrogen monoxide and nonetheless provide enough nitro-
gen dioxide for the following SCR catalyst.

It has now been found that the diesel oxidation catalysts
described and defined below satisty these conditions.

The present invention relates to a catalyst that comprises
a carrier body with a length L, which extends between a first
end face ‘a’ and a second end face ‘b’, and differently
composed, catalytically-active material zones A, B, and C
arranged on the carrier body, wherein

material zone A contains platinum or platinum and pal-

ladium with a weight ratio of Pt:Pd of =1 and, starting
from end face ‘a’ or starting from end face ‘b’, extends
along 70 to 100% of the length L, and

material zone B contains palladium or platinum and

palladium and, starting from end face ‘b’, extends
along a portion of the length L, and

material zone C contains SCR-active material and, start-

ing from end face ‘a’, extends along a portion of the
length L.
wherein material zone C 1s arranged above material zone A.

In embodiments of the catalyst according to the invention,
platinum or platinum and palladium are applied i the
material zones A and B on one or more carrier oxides. These
carrier oxides are advantageously high-melting, 1.e., their
melting point 1s at a suflicient distance above the tempera-
tures occurring during specified normal operation of the
catalyst according to the invention. The carrier oxides,
moreover, have an advantageously large surface area and
preferably have BET surfaces of 50 to 200 m*/g (determined
according to DIN 66132).

The carrier oxides 1n material zones A and B may be the
same or different.

Suitable carrier oxides are selected from the group con-
sisting of aluminum oxide, doped aluminum oxide, silicon
oxide, titanium oxide, cerium oxide, zirconium oxide, and
mixed oxides of one or more thereol.

Doped aluminum oxides are, for example, silicon oxide-,
zircommum oxide-, and/or titanium oxide-doped aluminum
oxides. Advantageously used 1s lanthanum-stabilized alumi-
num oxide, wherein lanthanum 1s used in quantities of 1 to
10 wt Y%——preterably, 3 to 6 wt %—respectively calculated
as La,0; and with respect to the weight of the stabilized
aluminum oxide.

If material zone A contains platinum and palladium, the
weight ratio Pt:Pd 1s =1, 1.e., m particular, 20:1 to 1:1.
Examples are 20:1, 12:1, 10:1, 7:1, 6:1, 4:1, 3:1, 2:1, 1.5:1,
and 1:1.

If material zone B contains platinum and palladium, the
weight ratio Pt:Pd 1s preferably <3, 1.e., 1n particular, 3:1 to
1:12. Examples are 2:1, 1:1, 1:2, and 1:4.

In embodiments of the catalyst according to the invention,
material zone A comprises platinum and a transition metal
oxide, wherein platinum, 1n particular, 1s present 1n a quan-
tity of 0.05 to 4.0 wt %, and the transition metal oxide 1s
present 1n quantities of 0.5 to 15 wt %, each with respect to
the weight of material zone A.




US 10,213,767 B2

3

In one preferred embodiment, the transition metal oxide 1s
Cu O, where O0<x=2.

If the transition metal oxide 1s Cu, O, 1t 1s, 1n particular,
present 1n a quantity of 0.5 to 5 wt %, and platinum 1s present
in a quantity of 0.05 to 2 wt %, each with respect to the
weight of material zone A.

In embodiments of the catalyst according to the invention,
material zone B comprises an alkaline earth metal. As
alkaline earth metal, magnesium, calcium, strontium,
barium, or mixtures of at least two of these metals can be
used. Preferably used are strontium or bartum or strontium
and barium.

The alkaline earth metal or the alkaline earth metals are
generally present in the form of their oxides, hydroxides, or
carbonates. They are preferably present in the form of their
oxides.

The alkaline earth metal 1s advantageously used in a
quantity of 0.5 to 5 wt % with respect to the weight of
material zone B and calculated as MeO, wherein Me rep-
resents the alkaline earth metal.

If strontium 1s used, 1t 1s particularly preferably present in
a quanfity of 1 to 3, with respect to the weight of material
zone B.

However, if barium 1s used, 1t 1s particularly preferably
present in a quantity of 2.5 to 4.5 wt %, with respect to the
weight ol material zone A.

In embodiments of the catalyst according to the invention,
material zones A and B are present independently of each
other 1n quantities of 25 to 150 g/L, with respect to the
volume of the carrier body.

Material zone C contains SCR-active material, 1.e., an
SCR catalyst.

As SCR catalyst, all active catalysts in the SCR reaction
of nitrogen oxides with ammonia—particularly such as are
commonly known to the person skilled in the art in the field
of automotive exhaust gas catalysis—may, in principle, be
used. This includes catalysts of the mixed-oxide type, as
well as catalysts based upon zeolites—in particular, upon
transition metal-exchanged zeolites.

In embodiments of the present invention, SCR catalysts

are used that contain a small-pore zeolite with a maximum
ring size ol eight tetrahedral atoms and a transition metal.
Such SCR catalysts are described in, for example, EP 2 117
707 Al and WO2008/132452 A2.

In addition, large-pored and medium-pored zeolites may,
however, also be used, wherein those of the BEA structure
type, 1n particular, come 1nto consideration. Iron BEA is thus
ol particular interest.

Particularly preferred zeolites belong to the BEA, AEI
CHA, KFI1, ERI, LEV, MER, or DDR structure types and are
particularly preferably exchanged with cobalt, 1ron, copper,
or mixtures of two or three of these metals.

The term, “zeolites,” within the context of the present
invention also includes molecular sieves, which are some-
times also referred to as “zeolite-like” compounds. Molecu-
lar sieves are preferred, if they belong to one of the alfore-
mentioned structure types. Examples include silica
aluminum phosphate zeolites, which are known by the term
SAPQO, and aluminum phosphate zeolites, which are known
by the term AIPO. These, too, are particularly preferred,
when they are exchanged with cobalt, ron, copper, or
mixtures of two or three of these metals.

Preferred zeolites or molecular sieves are also those that
have an SAR (silica-to-alumina) value of 2 to 100—in
particular, 5 to 50.
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4

The zeolites or molecular sieves contain transition
metal—in particular, 1n quantities of 1 to 10 wt %, and,
especially, 2 to 5 wt %—-calculated as metal oxide, 1.e., for
example, as Fe, O, or CuO.

Preferred embodiments of the present invention contain as
SCR catalysts zeolites or molecular sieves of the beta type
(BEA), chabazite type (CHA), or of the Levyne type (LEV)
exchanged with copper, iron, or copper and 1ron. Appropri-
ate zeolites or molecular sieves are, for example, known by
the names ZSM-5, Beta, SSZ-13, SSZ-62, Nu-3, ZK-20,
[.Z-132, SAPO-34, SAP-35, AIPO-34, and AIPO-335; see
also, for example, U.S. Pat. No. 6,709,644 and U.S. Pat. No.
8,617,474,

According to the invention, material zone A, starting from
end face ‘a’ or starting from end face ‘b’ of the carrier body,
extends along 70 to 100% of 1ts length L. In embodiments
of the catalyst according to the mnvention, material zone A
extends along 80 to 100%—in particular, 100%—of the
length L of the carrier body.

In one embodiment, material zone A starts from end face
‘a’, and, 1n another embodiment, from end face ‘b’ of the
carrier body.

In other embodiments of the catalyst according to the
invention, material zone B extends along 50% to 70% of the
length L of the carrier body.

In other embodiments of the catalyst according to the
invention, material zone C extends along 30% to 50% of the
length L of the carrier body.

In preferred embodiments, material zone A extends over
100% of the length L of the carner body and 1s located
directly on the carrier body. Material zones B and C are
located, 1n this case, on material zone A, wherein the sum of
the length of material zones B and C corresponds to the
length L. of the carmner body. The following thus applies:
L=L,+L -, wherein L 1s the length of material zone B, and
L 1s the length of material zone C.

Catalysts according to the invention may be produced by
coating suitable carrier bodies in a manner known per se by
means of coating suspensions, or so-called wash coats. In
order to produce a coating suspension for producing material
zones A or B, the selected carrier oxides are, for example,
suspended 1n water. Platinum and/or palladium are then
added while stirring to the suspension in the desired quan-
tities, 1n the form of suitable, water-soluble precursor com-
pounds, such as, for example, palladium nitrate or hexahy-
droxy platinic acid, and, where appropriate, athxed to the
carrier material by setting the pH value and/or by adding an
auxiliary reagent. Alternatively, the precious metal may also
be applied to the carrier material analogously to the method
described in EP 1 101 528 A2.

Analogously to the production of a coating suspension, a
suitable SCR catalyst possibly with the addition of a
binder—is suspended in water, in order to produce material
zone C. The suspensions obtained in this way are then
ground and applied to the carrier body according to one of
the traditional coating methods. After each coating step, the
coated part 1s dried in the hot air stream and, where
appropriate, calcinated.

The aforementioned precursor compounds, auxiliary
reagents, and binders are known to the person skilled 1n the
art.

In particular, so-called honeycomb bodies made of
ceramic—in particular, cordierite—or of metal come into
consideration as carrier bodies. So-called tlow-through hon-
eycomb bodies are preferably used. Other embodiments are,
however, also conceivable, in which wall-flow filters are
used as carrier bodies.
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The catalysts according to the invention are suitable for
purifying the exhaust gases of diesel engines. They are, in
particular, able to oxidize carbon monoxide and hydrocar-
bons to carbon dioxide and water. In addition, they can
oxidize ammonia 1n an SCR reaction by means of nmitrogen
oxides and, where appropriate, store ammonia temporarily.
At the same time, the zone on the downflow side 1s able to
ox1dize nitrogen monoxide to mtrogen dioxide.

They are preferably integrated into an exhaust gas puri-
fication system such that exhaust gas that has passed an SCR
catalyst arranged close to the engine enters the catalyst at
end face ‘a’ and exits 1t again at end face ‘b’.

The present mmvention thus also relates to a catalyst
arrangement comprising, one aiter the other, a first device
for feeding 1n ammoma or an ammonia precursor, a first
SCR catalyst, and a catalyst according to the invention,
wherein the catalyst according to the invention 1s arranged
such that 1ts end face ‘a’ points in the direction of the first
SCR catalyst.

A device for feeding 1n ammonia or an ammonia precur-
sor 1s, 1n particular, a device for feeding 1n an aqueous
solution of urea. Such devices are known to the person
skilled 1n the art and can be acquired on the market.

A flow-through substrate that 1s coated with an SCR-
active material comes, in particular, mto consideration as
first SCR catalyst. In addition to all SCR catalysts of
material zone C described above, mixed-oxide catalysts—
especially, VWT catalysts—in particular, also come nto
consideration as SCR-active material. VW catalysts are
catalysts based upon V,0O., WO,, and T10,.

The first SCR catalyst preferably comprises a VWT
catalyst, or zeolites or molecular sieves of the beta type
(BEA), chabazite type (CHA), or of the Levyne type (LEV)
exchanged with copper, 1ron, or copper and 1ron.

In one embodiment, the catalyst arrangement according to
the mvention comprises a diesel particulate filter arranged
such that 1t points 1n the direction of end face ‘b’ of the
catalyst according to the invention. The diesel particulate
filter 1s, 1n particular, a wall-flow filter. In contrast to a
flow-through substrate, 1n which channels that are open on
both ends extend in parallel between the two ends of the
flow-through substrate, the channels in the wall-flow filter
are closed 1n a gas-tight manner, alternatingly, either on the
first or on the second end. Gas that enters into a channel on
one end can thus only exit the wall-flow filter again when 1t
enters through the channel wall 1mnto a channel that 1s open
on the other end. The channel walls are generally porous
and, 1n the uncoated state, have porosities of, for example,
30 to 80% —1n particular, 50 to 75%. Their average pore size
in the uncoated state 1s, for example, 5 to 30 microns.

In general, the pores of the wall-tlow filter are so-called
open pores, 1.¢., they have a connection to the channels.
Moreover, the pores are generally connected to each other.
On the one hand, this allows for an easy coating of the inner
pore surfaces and, on the other, for an easy passage of the
exhaust gas through the porous walls of the wall-flow filter.

The diesel particulate filter may be uncoated. However, it
preferably comprises a catalytically-active coating that
reduces the 1gnition point of soot, and thus facilitates the
burning off of the filtered soot particles. Such coatings
comprise, for example, platinum group metals carried on
aluminum oxide, such as, 1 particular, platinum and/or
palladium. Particulate filters coated with an SCR catalyst are
also concetvable. In this case, a device for feeding 1 an
aqueous solution of urea 1s provided upstream of the diesel
particulate filter.
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In a further embodiment, the catalyst arrangement accord-
ing to the mvention comprises a second SCR catalyst, which
follows the diesel particulate filter.

A flow-through substrate that 1s coated with an SCR-
catalytically-active material may also be used as second
SCR catalyst. All SCR catalysts of material zone C
described above come, 1n particular, into consideration as
SCR-catalytically-active material.

The SCR catalyst preferably comprises a VW'T catalyst,
or zeolites or molecular sieves of the beta type (BEA),
chabazite type (CNA), or of the Levyne type (LEV)
exchanged with copper, 1ron, or copper and 1ron.

A device for feeding 1n ammonia or an ammonia precur-
sor—in particular, a device for feeding in an aqueous
solution of urea—must also be located upstream of the
second SCR catalyst.

One embodiment of the catalyst arrangement according to
the invention thus comprises, one after the other, a first
device for feeding 1n ammonia or an ammonia precursor, a
first SCR catalyst, a catalyst according to the invention, a
diesel particulate filter, a second device for feeding 1n
ammonia or an ammoma precursor, and a second SCR
catalyst. Another embodiment of the catalyst arrangement
according to the mvention comprises, one aiter the other, a
first device for feeding 1n ammonia or an ammonia precur-
sor, a first SCR catalyst, a catalyst according to the mven-
tion, a second device for feeding in ammonia or an ammonia
precursor, a diesel particulate filter coated with an SCR
catalyst, and a second SCR catalyst.

In order to improve the conversion of nitrogen oxides in
the second SCR catalyst, 1t may be necessary to feed in the
ammonia 1 a quantity that 1s approximately 10 to 20%
higher than the quantity required, 1.e., in a stoichiometric
quantity. This, however, increases the risk of a higher
secondary emission—in particular, as a result of increased
ammonia slippage. Since ammonia already has a pungent
odor 1mn a low concentration and 1s legally limited in the
utility vehicle sector, ammomia slippage must be minimized.
For this purpose, so-called ammomia slip catalysts are
known, which are arranged in the flow direction of the
exhaust gas downstream of an SCR catalyst in order to
oxidize ammonia that breaks through. Ammoma slip cata-

lysts 1n various embodiments are described 1n, for example,
U.S. Pat. No. 5,120,695, EP 1 399 246 A1, and EP 0 559 021

A2.

In a further embodiment, the catalyst arrangement accord-
ing to the mvention therefore comprises an ammomnia slip
catalyst, which follows the second SCR catalyst.

For example, the ammonia slip catalyst comprises SCR-
active material and one or more platinum group metals—in
particular, platinum or platinum and palladium. All SCR
catalysts of material zone C described above come, 1n
particular, into consideration as SCR-catalytically-active
material.

One embodiment of the catalyst arrangement according to
the invention thus comprises, one aiter the other, a first
device for feeding 1n ammonia or an ammonia precursor, a
first SCR catalyst, a catalyst according to the invention, a
diesel particulate filter, a second device for feeding 1n
ammonia or an ammonia precursor, a second SCR catalyst,
and an ammomnia slip catalyst.

Another embodiment of the catalyst arrangement accord-
ing to the invention comprises, one after the other, a first
device for feeding in ammonia or an ammonia precursor, a
first SCR catalyst, a catalyst according to the invention, a
second device for feeding 1n ammonia or an ammonia
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precursor, a diesel particulate filter coated with an SCR
catalyst, a second SCR catalyst, and an ammonia slip
catalyst.

FIG. 1 schematically shows an example of a catalyst
arrangement according to the invention. Exhaust gas exiting
the engine (1) 1s first guided through a first SCR catalyst (3)
arranged close to the engine. Upstream of the first SCR
catalyst (3), an aqueous urea solution, which 1s hydrolyzed
in the exhaust gas stream to ammonia, 1s fed 1 via a {first
dosing apparatus (2a). Exhaust gas exiting the first SCR
catalyst then flows through the catalyst (4) according to the
invention, through the particulate filter (3), and finally
through a second SCR catalyst (6) arranged further down-
stream. Upstream of the second SCR catalyst (6), an aque-
ous urea solution, which 1s hydrolyzed in the exhaust gas
stream to ammonia, 1s also fed in via a second dosing
apparatus (2a). Finally, the exhaust gas 1s guided through the
ammomia slip catalyst (7) before it 1s released into the
atmosphere. The arrow denotes the flow direction of the
exhaust gas.

FIG. 2 schematically shows another example of a catalyst
arrangement according to the invention. Exhaust gas exiting
the engine (1) 1s first guided through a first SCR catalyst (3)
arranged close to the engine, Upstream of the first SCR
catalyst (3), an aqueous urea solution, which 1s hydrolyzed
in the exhaust gas stream to ammonia, 1s fed 1 via a {first
dosing apparatus (2a). Exhaust gas exiting the first SCR
catalyst then flows through the catalyst (4) according to the
invention, through a particulate filter (5a) coated with an
SCR catalyst, and finally through a second SCR catalyst (6)
arranged further downstream. In this case, upstream of the
particulate filter (5a), an aqueous urea solution, which 1s
hydrolyzed 1n the exhaust gas stream to ammonia, 1s fed in
via a second dosing apparatus (2a). Finally, the exhaust gas
1s guided through the ammonia slip catalyst (7) before 1t 1s
released into the atmosphere. The arrow denotes the flow
direction of the exhaust gas.

Example 1

a) A commercially available, round, flow-through sub-
strate made of cordierite, with dimensions of 10.5"x6.00",
cell density of 400 cps1, and wall thickness of 4 mil, was
coated, starting from one end (corresponding to end face
‘a’), over 100% of its length with a wash coat that contained
75 g/L. of a commercially available, 0.67 g/L. Pt, and 0.11
g/, Pd. The weight ratio Pt:Pd was 6:1.

b) The coated substrate obtained according to a) was
coated over 50% of 1ts entire length, starting from end face
‘b’, with a wash coat containing 50 g/I. of an Si-doped
aluminum oxide, 0.15 g/L of a customary water-soluble Pt
compound, and 0.30 g/LL of a customary Pd compound. The
weight ratio Pt Pd was 1:2.

¢) The coated substrate obtained according to b) was
coated over 50% of 1ts entire length, starting from end face
‘a’, with a wash coat contamning 200 g/I. of a zeolite
exchanged with cooper.

Example 2

a) A commercially available, round, flow-through sub-
strate made of cordierite, with dimensions of 10.5"x6.00",
cell density of 400 cpsi, and wall thickness of 4 mil, was
coated, starting from one end (corresponding to end face
‘a’), over 100% of its length with a wash coat that contained
50 g/LL of a commercially available aluminum oxide, 0.39

g/, Pt, and 0.10 g/LL Pd. The weight ratio Pt:Pd was 4:1.
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b) The coated substrate obtained according to a) was
coated over 50% of 1ts entire length, starting from end face
‘b’, with a wash coat contamning 70 g/IL. of an Si-doped
aluminum oxide, 0.37 g/L of a customary water-soluble Pt
compound, and 0.37 g/LL of a customary water-soluble Pd
compound. The weight ratio Pt:Pd was 1:1.

¢) The coated substrate obtained according to b) was
coated over 50% of 1ts entire length, starting from end face

‘a’, with a wash coat contamning 160 g/I. of a zeolite

exchanged with 1ron.

The mvention claimed 1s:
1. Catalyst that comprises a carrier body with a length L,

which extends between a first end face ‘a’ and a second end
face ‘b’, and

differently composed, catalytically-active material zones

A, B, and C arranged on the carrier body, wherein

material zone A contains platinum or platinum and
palladium with a weight ratio Pt:Pd of =1 and,
starting from end face ‘a’ or starting from end face
‘b’, extends along 70 to 100% of the length L, and

material zone B contains palladium or platinum and
palladium and, starting from end face ‘b’, extends
along a portion of the length L, and

material zone C contains SCR-active material and,
starting from end face ‘a’, extends along a portion of
the length L,

wherein material zone C 1s arranged above material zone

A.

2. Catalyst according to claim 1, characterized in that
material zone A contains platinum or platinum and palla-
dium with a weight ratio of 20:1 to 1:1.

3. Catalyst according to claim 1, characterized in that
material zone B contains palladium or platinum and palla-
dium with a weight ratio of 3:1 to 1:12.

4. Catalyst according to claim 1, characterized in that
material zone A comprises platinum and a transition metal
oxide.

5. Catalyst according to claim 4, characterized in that
platinum 1s present 1n a quantity of 0.05 to 4.0 wt %, and the
transition metal oxide 1s present 1n quantities of 0.5 to 15 wt
%, each with respect to the weight of material zone A.

6. Catalyst according to claim 4, characterized in that the
transition metal oxide 1s Cu O, where 0<x=<2.

7. Catalyst according to claim 6, characterized in that
Cu_O 1s present 1n a quantity of 0.5 to 5 wt %, and platinum
1s present 1 quantities of 0.05 to 2.0 wt %, each with respect
to the weight of material zone A.

8. Catalyst according to claim 1, characterized in that
material zone B contains an alkaline earth metal.

9. Catalyst according to claim 8, characterized 1n that the
alkaline earth metal 1n material zone B 1s strontium or
bartum or strontium and barium.

10. Catalyst according to claim 1, characterized in that
material zone C contains as SCR-active material a small-
pore zeolite having a maximum ring size of eight tetrahedral
atoms and containing a transition metal.

11. Catalyst according to claim 10, characterized in that
the small-pore zeolite belongs to the AEI, CHA, KFI, ERI,
LEV, MER, or DDR structure type and 1s exchanged with
cobalt, 1ron, copper, or mixtures of two or three of these
metals.

12. Catalyst according to claim 1, characterized in that
material zone C contains as SCR-active material a zeolite
having the structure type BEA and contaiming a transition
metal.
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13. Catalyst according to claim 1, characterized in that
material zone B extends along 30 to 50% of the length L of
the carrier body.

14. Catalyst according to claim 1, characterized in that
material zone C extends along 50 to 70% of the length L of 5
the carrier body.

15. Catalyst arrangement comprising, one aiter the other,

a first device for feeding 1 ammonia or an ammonia
precursor, a first SCR catalyst, and another catalyst accord-
ing to claim 1, wherein the another catalyst 1s arranged such 10
that its end face ‘a’ points i1n the direction of the first SCR
catalyst.

16. Catalyst arrangement according to claim 15, charac-
terized 1n that 1t comprises a diesel particulate filter arranged
s0 as to point 1n the direction of end face ‘b’ of the another 15
catalyst.

17. Catalyst arrangement according to claim 16, charac-
terized 1n that 1t comprises a second SCR catalyst, which
tollows the diesel particulate filter.

18. Catalyst arrangement according to claim 17, charac- 20
terized 1n that 1t comprises a second device for feeding in
ammonia or an ammoma precursor upstream of the second
SCR catalyst.

19. Catalyst arrangement according to claim 17, charac-

terized 1n that 1t comprises an ammonia slip catalyst, which 25
tollows the second SCR catalyst.
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